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Due to the exposures to hazards and the dollar figures associated with loss due to 
improperly planning for these situation requires companies to manage risk control like 
any other company function. By properly utilizing the tools necessary to manage these 
risks, a company will find a decrease in insurance claims and an increase in profits. With 
the prevention of incidents and unwanted business interruption a company will become 
more competitive in bidding projects which will lead to an increase revenue. The 
company that is willing to adapt the changes that will enable them to successfully reduce 
their exposures will have done this using proper pre-planning and tools necessary for 
controlling risks. 
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Chapter 1 
Statement of the Problem 
 
Introduction 
The cost associated with completing an accelerated construction project on time is 
beneficial to all parties involved (Hildebrandt, 1996). Along with an increase in project 
cost, there is an increase in exposure to hazards in a risk management sense. In the 
semiconductor industry a lost day due to poor scheduling can cost a company a 
substantial amount of money in lost profits and revenue. However, a catastrophe or death 
on a jobsite during the construction or renovation of a semiconductor facility can pose a 
larger concern with regards to the amount of loss in profits and revenue to all parties 
involved.  
The tremendous growth in the semiconductor industry means more state of the art 
facilities are going to be built on a more compressed time schedule. This dynamic 
technology in the semiconductor industry coincides with the ever-changing philosophies 
in the construction industry. A design-build firm can now handle a fast tracked 
construction project from start to finish (Maynard, 2000). A firm such as this has all the 
qualified personal to get the job done. For example, design build firms consist of 
engineers, architects, risk managers, project managers and a skilled labor force (Reina 
and Tulacz, 1999). The most essential function to completing an accelerated construction 
schedule is to perform a pre-work/pre-plan task analysis. The owner of the project and 
the design build firm performing the work should complete this analysis to identify 
exposures in the construction project (Klein, 1998). 
 5
When accelerating a construction schedule with speed as the determining factor to 
expedite the completion date, the owner of the project needs to look at the increase in 
production cost. On the average the cost associated to accelerate construction schedules 
can increase the project cost 15% to 20% (Hildebrandt, 2001). Depending on variables 
with project completion and the type of industry the project is being completed for, the 
increase in the cost of the project can be up around 30%-50%. The bulk of the cost is 
associated with the increase of labor and material demand (Gilliom, 2001). Fast track 
construction yields extremely high labor costs due to additional laborers and reduced 
productivity. Higher costs can also be attributed to material procurement (Gilliom, 2001). 
Determining the cost of extra laborers is a simple matter of calculating the man-hours 
over and above a normal construction schedule (Nesci, 2001). 
From a risk control perspective, the compression of the construction schedule will 
increase the risk of worker injury due to the work being performed in closer proximity. 
Also, the increase in work hours due to a compressed construction schedule will affect 
worker performance as the project progresses to completion. The cost of labor in today’s 
work force is increasing for skilled craftspeople. An owner of a project may be cognizant 
to the fact that the cost for fast tracked work result in an increase to the final completion 
price, however the craftsmanship should not suffer as a result. Table 2, contains data 
showing how overtime hinders efficiency and project cost. As shown, the longer the 
workdays and longer the workweek, the poorer the production efficiency gets as the 
project goes on. Careless mistakes emerge when people are tired, overworked or rushing 
to complete a job (Mattson-Teig, 2001).  
 
 6
Purpose of the Study 
 The purpose of this study is to identify components and develop a risk control 
system for contractors on expedited construction sites owned by producers of 
semiconductors.  
Goals 
 
The goals of this paper will address the following issues: 
• Analyze a risk control system components that ensure a minimization in loss of 
profits and revenues by completing the project within the specified contract dates.  
• Illustrate a risk control system that can be utilized to reduce the exposures on a 
construction projects with an accelerated schedule.  
Background and Significance 
 
Construction is one of the most dangerous professions today. According to the United 
States Department of Labor, only mining exceeds construction in terms of lost time 
accidents and work related deaths (Fullman, 1993). One in every six-construction 
workers suffer an occupational injury or illness on the average of once a year. One in 16 
has a lost time injury, and about one in 3300 has a fatal accident or job related illness 
(Fullman, 1984). What does mean in terms of money? According to the National Safety 
Council, one lost workday case can cost roughly $28,000.00; a reportable case without a 
lost workday can cost roughly $7,000.00. (These costs figure both direct and indirect 
cost, however exclude property damage.) To put this in simple terms, a contractor with a 
$500.00 loss would have to pour and finish roughly 3,000 square feet of concrete to pay 
for that one loss (OSHA, 2001).    
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In general, the semiconductor industry is growing at a tremendous rate. With the 
increase of competition, a high-tech manufacturing facility cannot afford to be held up by 
delays in the project schedule. However, by compressing the project schedule, the risk 
control manager must be aware of the increase of exposure due to the expediting of the 
project (Power, 1999). These exposures, if not identified and evaluated in the pre-work/ 
pre-plan task analysis phase, result in delays due to injury and illness essentially slowing 
down the construction schedule. Liquidated damages can cost a construction company 
anywhere from $10,000-$100,000 a day, due to overextended schedules caused by delays 
(Sarviel, 1993). Therefore, delays in the construction schedule for both the owner and 
contractor would have a negative effect on both revenue and profitability for all parties 
involved (Householder, 1990). 
The consequence for improper use of risk control on projects in the semiconductor 
industry is measured in dollar amounts. The result is the loss of profits due to the slow 
down on new construction of a wafer manufacturing facility or to the cost of worker 
compensation due to work related injuries or illnesses. A company in a competitive 
market such as semiconductor manufacturing has to be well aware of money being spent 
on delays in project completion. A proactive approach to owners of semiconductor 
manufacturing facilities in risk control is to set certain criteria that contractors need to 
fulfill before being considered potential bidders of these types of projects. An owner will 
also be aware of the amount of money being paid in indemnity and medical to workers 
being treated for injuries and illness for work being completed on the owner’s job site. 
Increases in money being spent on worker compensation and medical means errors in the 
management system are present. These are risks that can be taken care of immediately 
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before other money is paid out for these errors. Even though an owner may require 
contractors to retain a certain amount of liability on projects, the owner can also be 
required to pay for incidents if found guilty though litigation. The direct and indirect 
costs associated with money that is paid out due to a loss on a project will cause 
companies to charge more for products. These costs associated with a loss on a project 
may cause a company to work without profits to pay for just one incident, depending on 
profit margins. For example in table 1, if profits are at 10% and a company will pay 
$5,000.00 for a loss due to an incident on a job site that company will have to sell 
$50,000.00 worth of product to pay for the one loss. Also, if the same company has 
profits of 5% and a loss occurs for $5,000.00 that same company will have to sell 
$100,000.00 worth of product to make up for one loss. 
Table 1: Anticipated sales to recover from losses.  
ACCIDENT COSTS 1% profit margin 5% profit margin 10% profit margin 
 Additional Sales Additional Sales  Additional Sales 
$1,000 $100,000 $20,000  $10,000 
$5,000 $500,000 $100,000  $50,000 
$25,000 $2,500,000 $500,000  $250,000 
$50,000 $5,000,000 $1,000,000  $500,000 
$100,000 $10,000,000 $2,000,000  $1,000,000 
$250,000 $25,000,000 $5,000,000  $2,500,000 
 
Source: Mark Stice, Vice President Loss Control, Eagle insurance Company, P.O. Box 
47088, Seattle, WA 98146-7088   
 
 The amounts above are for the purpose of this study, made up to show the monetarily 
values either lost or gained through proper or improper risk control efforts that can be 
planned, organized or controlled by the owner of semiconductor facilities.   
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Definitions of Terms 
 
Accelerated Construction Schedule: A construction schedule that progresses at a 
rate that exceeds normal or traditional construction schedules. 
 
Bid: An offer or proposed dollar amount for a predetermined amount of work. 
 
Business Interruption: To break the continuity or uniformity of a production 
process due to an unplanned construction event. 
 
Construction: The act or process of building or remodeling a facility or structure. 
 
Construction Schedule: A plan that states predetermined completion or 
achievement dates for a construction or renovation project. 
 
Contractor: The party performing the construction or remodeling activity. 
 
Experience Modification Factor: A procedure utilizing a companies past loss 
experience compared to an expected loss by a company the same size performing 
the same business is expected to have, resulting in a debit or credit factor given to 
manual premium. 
 
Fabrication Facility: A facility that houses the manufacturing processes for 
semiconductor and assembly of microchips.  
 
Owner: The party ordinarily responsible for a facility, structure or piece of 
property. 
Renovation: To remodel a facility in order to make improvements in the 
manufacturing or assembly process. 
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Semiconductor Industry: The industrial sector involved in the design, 
manufacturing, and assembly of semiconductors. 
 
 
 
Limitations 
 
 This study is limited to contractors performing work on a jobsite that using an 
accelerated construction schedule. The recommended practices in this study are not for 
every construction project. However, to help in controlling exposures on a jobsite, 
contractors should find a guide that can be implemented in their current risk control 
system. 
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Chapter 2 
 
Review of Literature 
 
Introduction 
 
The purpose of the review of literature is to examine the construction process that 
reduces losses to the owner and contractors performing work on the jobsite. Due to the 
great potential for loss on a construction project; owners and contractors need to set up 
achievable goals and objectives for the project before ground is broken (Miner, 2001). 
The owner plays a critical role in minimizing risks on a project. As the owner, a large 
financial risk is under taken by building a new semiconductor facility. With the owner 
having the sole financial obligation during a project, any goals or expectations that are 
established by the owner at the beginning of a project will be a critical to the design build 
firm as well as the contractor (Maynard, 2000). Nowadays, an owner needs to be made 
aware of the risk management tools that are readily available.  
Contractor Selection 
An owner needs to take into consideration the credibility of the contractors that 
they have performing work on site. Before the project even goes up for bidding, the 
owner should establish some criteria for pre-screening selection. An example is if the 
owner sets a minimum expectation of 1.0 experience modification factor for all 
contractors eligible to bid. Before the bid is awarded, the contract will be contingent on 
the contractor showing proof of the experience modification factor (Miner, 2001). 
The contractor must not only be capable of performing the work in a timely manner, but 
also perform it safely to ensure that no accidents or business interruptions occur 
(Hildebrandt, 1996). If an owner selects a contractor based on lowest bid, the owner 
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should become concerned with the past performance of the contractor and why the bid 
was low.  An interview amongst the owner and the potential contractors before the 
bidding process is a proactive approach to contractor selection (Miner, 2001). This would 
allow the owner’s management team and the contractor’s management to form a strong 
working relationship before the project starts. Also, it would allow the owner to convey 
the expectations for risk control to the contractor. Finally, this will give the owner the 
opportunity to express the importance of business interruptions as it pertains to financial 
ramifications (Kaas, 2001). 
Pre-Project Planning 
Pre-project planning is of utmost importance on all projects, but becomes more 
critical when dealing with accelerated schedules.  Pre-planning needs to be performed not 
only for production, but also for risk control. “We do not want production and a safety 
program, or production and safety, or production with safety, but rather we want safe 
production” (Petersen, 1989). Numerous activities can be done during the pre-project 
planning stage.  Planning should take place in the “vision” stage of the project and 
continue until the project actually begins (Gambatese, et. al. 1997).  
An owner may want to look at what has been done in the past, either on sites already 
owned and controlled by the owner, or construction taking place of similar size and 
region. A good reason for this is to set some goals and objectives for the project. The 
only way to measure the effectiveness of the effort is to establish a baseline (Miner, 
2000). To develop this baseline, an owner may critique past projects and look at the 
deficiencies within those projects to develop the goals and objectives. For example, if fall 
protection was a great concern on the last project of the same size and magnitude. Most 
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likely it will be of great importance in the upcoming projects. The owner would then need 
to develop a program for the contractor to follow, which looks at the concerns with fall 
protection (Miner, 2001).  The program should consist of, but not limited to: 
• The management and risk control departments’ breakdown each critical task of 
the job separately and discuss every possible situation that could take place while 
performing each task. 
• The management and risk control departments to perform a job hazard analysis 
(J.H.A.) of the project before construction even takes place. 
• Each J.H.A. would then be sent to the foreman working in the respectable areas of 
the project and communicate all the possible hazards with the job and what is 
expected of each foreman when encountering those hazards. 
 
The Project Management Team 
The next step in this process should involve a site visit by the project management 
team.  A coordinated effort should be achieved with the project management team along 
with any other subcontractors performing work on the site (Hildebrandt, 2001).  There 
are numerous activities that the project management team can perform during the pre-
project stage.  This list includes some suggestions: 
• Develop a bias questionnaire to determine what the owner(s), management and 
employees feel about the risk control efforts being done by the company and how 
effective is the current system. Send this questionnaire out to everyone working in 
the company. Upon the return of the questions, compile the data into the proper 
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categories. This type of information will be very beneficial in determining if the 
risk control system is effective. 
• Develop a checklist to force the team to evaluate certain issues prior to 
construction.  For example, evaluate fall protection, evacuation plans, jobsite 
security, lock-out/tag-out programs, excavations and trenching, material handling 
and storage, housekeeping, confined space entry, cranes, scaffolding, and any 
other processes that are crucial to managing risks (Kaas, 2001).  
• Set up a time when the owners, designers, estimators, project managers, risk 
control personnel, and subcontractors can meet to discuss the expectations of each 
party involved in order to ensure complete understanding of the project.  
• Develop a site plan in order to determine the critical areas of the project.  Areas 
that should be identified should include tool, equipment, and material storage; 
employee, visitor, and machinery parking areas; areas that require security 
fencing to prevent exposures to the public; locations of first aid supplies, 
restrooms, etc.; entry routes for fire and rescue personnel, and any other areas that 
may be of importance (Miner, 2001).   
• Finally, if the project is being renovated, determine ways to protect the 
manufacturing process (i.e. dust and particle contamination) and the employees, 
while performing adjacent work (Daniels, et.al., 1995). 
Risk Management Team 
The risk management team will also have a crucial role in the “safe production” of 
the project.  Many of the activities the risk management team performs will enhance the 
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activities of the project management team.  Some of these activities may include the 
following (Miner, 2001): 
• Perform a jobsite orientation to introduce new employees to the job and convey 
the objectives and risk control concerns previously set forth during the pre-project 
meeting(s).  
• Develop a site map for each contractor and the crew showing where everything is 
located. 
• Pre-placement, random sampling and post-accident substance abuse screening.  
• Conduct site-specific training to deal with the specific hazards onsite (i.e. lock 
out/ tag out programs, confined space entry, fall protection, etc.).  
 
The Design Team 
If an item or construction detail is often desirable, but not required by law, any 
contractor would consider its cost prohibitive as far as the final bid is concerned 
(Fullman, 1984). An owner also has influence over the design of the project. All to often, 
owners and designers feel that they have no control over the risks even before the project 
begins. For example, if integral parts of the project can be assembled on the ground and 
then set by a crane, this would eliminate the hazard of the workers performing work at 
heights. However, when the architect or engineer of a project voluntarily address worker 
safety issues, the possibility of increasing the liability exposure causes many designers to 
shy away from any involvement in designing for workers safety (Gambatese, 1997). 
Thus, it becomes critical for the owner to realize that this liability exposure is no different 
than the loss that could be experienced by failing to plan for safety.  The owners, along 
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with the design and estimating teams have important roles in the early stages of a project.  
The owner must convey to the design team what the “vision” entails.  The design team 
will then come up with the drawings, specifications, etc. to make it all happen 
(Gambatese, et.al. 1997).   
The Estimating Team 
There is a gap that must be filled between the design and estimating stage.  
Estimators should realize the importance of risk control while taking off the bid.  Certain 
items need to be taken into consideration in order to budget for proper risk control 
measures.  For example, having a beam supplier pre-engineer a hole in the beam to serve 
as an anchorage point for fall protection. Along with the review of the designer’s 
drawings and specifications, it is also crucial that the estimator perform a site visit prior 
to the bid.  This site visit will enable to estimator to know if the bid might need to be 
increased do to overhead power lines that will have to be moved prior to starting the 
project. Value engineering is another process that can be used to reduce costs and/or 
increase productivity both before and after the project is bid. (Neil, 1982).  
The Scheduling Team 
The key activities in a project are considered part of the “critical path.”  
Schedulers use the critical path method (CPM) in order to determine the most important 
activities that need to be completed before the next activity can be started (Callahan, et.al. 
1992).  The critical function of the scheduling team is to be able to coordinate resources 
for the project without overlapping trade schedules.  A process known as resource 
leveling is a critical tool in order to achieve a balanced workforce throughout the project.  
This process is not only efficient from a production standpoint, but also from a risk 
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control standpoint. (Callahan, et.al. 1992). The reason that this is important is resource 
leveling will enable the contractor to control the amount of employees that are working 
on the project without exposing them (employees) to an overabundance of conflicting 
trades.     
 
Pre-work or Pre-task Meetings 
An owner may request that pre-plan and pre-task meetings be performed at the 
beginning of every work shift. The owner may want to come up with a form that must be 
filled out for each meeting which describes the contents of the meeting and who was in 
attendance. Also, the owner or the owner’s representatives may want to address issues 
that are commonly found while doing daily or weekly job hazard assessments. By 
identifying the hazards inherent to the operation, and by determining subsequent controls 
to prevent or reduce the hazards (J.J.Keller, 1997). Pre-task and pre-plan meetings are a 
critical function when controlling an owner’s risk.   
Shift work or Job Rotation 
Shift work or job rotation is a tool that can easily be implemented if at all 
possible, into the scheduling of a project to help maintain worker awareness. With shift 
work an owner and the contractor will be less likely to put the employees at risk to cause 
serious accidents due to fatigue by limiting the amount of overtime that is worked. “A 
good supervisor notes little signs that a worker is not up to their usual self and keeps an 
eye on them” (Fullman, 1984).  As was stated earlier in this article, when the project is 
fast tracked, multiple subcontractors and the contractor’s employees are closer together 
on site, a fatigued employee can cause great harm to themselves and others working in 
close proximity. If an owner request that the project be run on a shift work or job rotation 
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schedule, the risk of an accident happening due to worker fatigue will be less. It is also 
important to inform line management (i.e. foreman) of the importance of shift work or 
job rotation. Foreman or supervisors should be able to “size people to the job” and 
recognize those activities and people that will require job rotation (Fullman, 1984).  
Summary 
 Due to the great potential for loss on a construction project, owners and 
contractors need to set up achievable goals and objectives for the project before ground is 
broken. An owner needs to take into consideration the credibility of the contractors that 
they have performing work on site. Before the project even goes up for bidding, the 
owner should establish some criteria for pre-screening selection. Also, an owner may 
want to look at what has been done in the past, either on sites already owned and 
controlled by the owner, or construction taking place of similar size and region. All to 
often, owners and contractors feel that they have no control over the risks even before the 
project begins. The program should consist of, but not limited to:    
• The management and risk control departments’ breakdown each critical task of 
the job separately and discuss every possible situation that could take place while 
performing each task. 
• The management and risk control departments to perform a job hazard analysis 
(J.H.A.) of the project before construction even takes place. 
• Develop a checklist to force the team to evaluate certain issues prior to 
construction.  For example, evaluate fall protection, evacuation plans, jobsite 
security, lock-out/tag-out programs, excavations and trenching, material handling 
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and storage, housekeeping, confined space entry, cranes, scaffolding, and any 
other processes that are crucial to managing risks. 
• Finally, if the project is being renovated, determine ways to protect the 
manufacturing process (i.e. dust and particle contamination) and the employees, 
while performing adjacent work. (Daniels, et.al., 1995) 
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Chapter 3 
 
Methodology 
The purpose of the methodology is to provide an outline that will show the order of 
events and the procedures used in the research of this study. The methods used to meet 
the specified goals of this paper were as follows: 
I  Review of Literature 
The review of literature was performed to determine the components and steps 
currently in place to prevent the chance of loss to the owner, contractor and employee 
during the construction or renovation of semiconductor facilities. 
II  Results and Discussion 
The study involves synthesizing current systems in place used by 
 risk managers and contractors in industry. By this, existing procedures and guidelines for 
construction or renovation risk control, detail the procedures and practices in the 
construction industry.  The system developed helps to identify and control exposures that 
face both owners and contractors during the construction and renovation process.  
• Examine the responsibilities of the owner. 
• Examine the responsibilities of the contractor. 
• Examine the responsibilities of the construction and owner’s risk control 
representatives. 
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Chapter 4 
Results and Discussion 
Introduction 
A construction worker is exposed to many risks that involve heights, objects 
being swung overhead, material falling from elevated heights, getting caught in-between 
objects, falls, sprains or strains, tripping, confined spaces, noise, cuts, burns, abrasions, 
contact with high energy, extreme temperatures, inhalation, absorbing or ingesting 
hazardous materials, overexertion or driving to and from a job site. The construction of a 
semiconductor facility that is being fast-tracked may encounter several of these risks 
simultaneously. The owner of a project must get involved with the risk control of the job 
site, in the early stages of a project. The owner can and should request that pre-work or 
pre-task meetings take place. All to often, a risk could have been avoided if the contractor 
and sub-contractors would have discussed the future activities before performing any 
unusual work routine.  
Study 
  Often, an owner of a project makes an assumption that the hired design build firm, 
will handle the risk control on a project. When in fact, the owner of a project needs to be 
more involved when the design of a building is taking place. An injury and/or illness on a 
job site might pose financial implications to an owner; these injuries and/or illnesses can 
be prevented, reduced, or controlled. Accidents can be prevented with behaviorally and 
managerially sound approaches (Petersen, 1989). The concern for risk control on a job 
site has increased in the last two decades, primarily due to the escalating costs of workers 
compensation insurance, the rise in the number of liability suits, and the mandate by 
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owners to address construction workers injuries (Gambatese, 1997). Owners need to be 
made aware of the possible loss of profits and revenue due to a work slow down on a fast 
tracked project, especially in the semiconductor industry. Also, an owner needs to be 
aware of the inflated costs to a project due to litigations, if a serious incident was to occur 
on a project.   
Fast tracking a construction project nowadays is common in every industry. 
However, the semiconductor industry has utilized this type of construction for years. For 
semiconductor manufacturers, the longer the project takes the more money is lost in 
revenues. A semiconductor manufacturer is more efficient if the company can find a pre-
existing building to be renovated or take over an existing manufacturer. Although the 
risks associated with the renovation of a project are not eliminated, the amount of time 
lost to building a manufacturing facility from ground up is cut in half if the shell of an 
existing building can be utilized (Silvey, 2001). This can minimize risks for the owner 
and contractor by limiting the number of specialty trades needed to bring the facility to 
working order. Guy Silvey, (2001) stated a newly constructed semiconductor facility 
could be fast tracked in a considerably less amount of time than typical traditional 
construction methods. However, a renovation project of roughly the same size building 
can take less than a year (Silvey, 2001). The reason that fast tracking has become so 
common in construction is the fact that the extra costs associated with fast tracking can 
be made up in shorter time when an owner can begin manufacturing earlier and bring in 
revenue. 
A draw back to fast tracking a project is the implications of overtime. When the 
owner wants a project fast tracked, the construction company is limited on their amount 
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of resources. The company allows workers to take as much overtime as they want, thus 
inflating the final cost of a project. Not only does the integrity of the construction worker 
become an issue, but also the work that is being performed. When workers fatigue the 
efficiency of work being completed is in jeopardy.  Production will decrease as the 
amounts of hours that are worked in week are increased (Horsley, 1984). Table 2, depicts 
how worker production is affected due to the increase in hours worked throughout the 
day and the number of days per week that are worked. The table is limited to a four-week 
example, however if the work were to keep going to end of the projects completion the 
efficiency would still decrease. 
Table 2: Compressing the schedule-overtime. 
Production Efficiency 
Payroll Cost 
Factors Days 
per 
Week 
Hours 
per Day 
1 Week 
2 
Weeks 
3 
Weeks 
4 
Weeks 
Average 
4 
Weeks 
@ 1 1/2 
Times 
@ 2 
Times 
8 100% 100% 100% 100% 100% 100% 100% 
9 100 100 95 90 96.25 105.6 111.1 
10 100 95 90 85 91.25 110.0 120.0 
11 95 90 75 65 81.25 113.6 127.3 
5 
12 90 85 70 60 76.25 116.7 133.3 
8 100 100 95 90 96.25 108.3 116.7 
9 100 95 90 85 92.50 113.0 125.9 
6 
10 95 90 85 80 87.50 116.7 133.3 
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11 95 85 70 65 78.75 119.7 139.4 
12 90 80 65 60 73.75 122.2 144.4 
8 100 95 85 75 88.75 114.3 128.6 
9 95 90 80 70 83.75 118.3 136.5 
10 90 85 75 65 78.75 121.4 142.9 
11 85 80 65 60 72.50 124.0 148.1 
7 
12 85 75 60 55 68.75 126.2 152.4 
 
Note:   From “Means Scheduling Manual,” By: F. William Horsley. (1984).   
 
In this example, not only does worker efficiency need to be taken into 
consideration, but also the risk of each individual on site. With the increase of workers on 
a project that is being compressed, the amount of space the worker is used to having on 
projects where traditional construction schedules are used is decreased. When project 
schedules are compressed, more workers put in longer hours and perform work in closer 
contact. Therefore, more time and effort must be put into risk control procedures and 
enforcement.  This limiting space is a risk that the owner of the project, management and 
supervisors must be made aware. In a well-organized meeting the managers and 
supervisors must let the workers know the days activities and possible changes that might 
take place throughout the workday. This meeting is a way that the supervisors can answer 
questions that workers might have in the work that is being performed. A proactive 
owner or the owner representatives should also take part in attending these meetings. This 
meeting will allow the owner or the owners representatives to convey the goals the owner 
has set out to achieve throughout the project. Also, it gives the supervisors a chance to 
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look in each employee’s eyes and see if they’re ready to work that particular day. Mental 
health problems are a serious threat to present day industry (Fullman, 1984). It is difficult 
at times to leave mind-consuming issues at home, but personal problems brought to the 
workplace can become extremely dangerous. Reduced attention and concentration levels 
hinder our awareness regarding the hazards that may be present (Hirsch, 1999). A great 
deal of risk can be controlled before the job starts that day if a supervisor can see a 
employee that might cause harm to another worker or the project. Whether the employee 
is suffering from problems at work or home, substances abuse, or other psychological 
effects. As a supervisor temporarily removing the employee from the site and helping the 
employee to achieve a healthier return to work. 
 Finally, how does a contractor implement and regulate a system to control and 
reduce exposures. A contractor who works with accelerated construction schedules 
developed the following plan. This plans gives suggestions on how a contractor dealing 
with such exposures would reduce the risk before the job even starts. Even though each 
job might follow a little different schedules and plans, this overview is a starting block to 
develop a plan to reduce exposures due to accelerated construction schedules. 
 
M.A.R.C. (Miron’s Approach to Risk Control) Plan 
 This is an eight-step plan that was developed by Miron Construction Co, when 
working with accelerated construction schedules. This format is in generic form and 
gives a brief overview of how to set up a plan to control and reduce exposure to risk. The 
eight elements are listed below: 
1. Introduction 
 26
2. General Scope 
3. Goals and Objectives 
4. Contractor Orientation 
5. Sub-contractor Risk Control Representative Coordination 
6.  Interface between the Contractor and Owner. 
7. Contractor Risk Control Evaluation 
Introduction: 
The introduction should discuss what has happened in the past on the exact jobsite 
or sites that are similar in size and work. Also, the introduction should compare the 
evaluated results to the expected results of the schedule. It’s important that the schedule 
remain in place for the job. However, remain flexible to changes to accurately measure 
effectiveness. Finally, state the overall goal of the job. For example, develop a work ethic 
and standard by which all contractors leave no room for tolerance of unsafe work 
conditions or behaviors (Miner, 2000).  
General Scope: 
 The general scope discusses each step in minor detail. Also, this allows any other 
details left out of the steps to be mentioned. For example, discuss the evaluation and the 
intent of the education of each craftsperson on site.  Provide high quality orientation for 
the contractor personnel before they reach their respective work sites. Secondly, each 
contractor crew will be required to hold one pre-work meeting per shift during the job. 
These generally are about 10-15 minutes in length and should be job specific. The 
objectives for the sub-contractor risk control representatives should also be discussed to 
set forth exactly what is expected. The goal is to obtain commitment from all onsite 
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contractors and sub-contractors during the accelerated schedule to provide proper risk 
control coverage (Miner, 2000).  
• Provide support for their personnel on site.  
• Assist the owner by auditing the entire jobsite and submit a written report based 
on observations.  
An objective should also discuss the interface between the contractor and owner. This 
is maintaining a working relationship between the contractors on site and the owner and 
to support each entities ongoing effort to improve the level or risk control. Finally, 
discuss the purpose of the contractor risk control evaluations. This is a system for 
evaluating the risk control effort of the individual contractor (Miner, 2000). This is 
accomplished in five ways: 
• Cooperation in full before and during the job. 
• Onsite audits during the job. 
• Incident rates calculated on the number of injuries (including first aid cases). 
• Participation in the site wide observation project. 
• Participation in one pre-work meeting per shift program. 
Goals and Objectives of the Job: 
 The goals and objectives for each job site should be site specific for the work 
being performed. Some examples of determining goals and objectives are as follow 
(Miner, 2000): 
1. Continue to collect data for future planning to improve the efficiency of the 
orientation process.  
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2. Continue to improve relationships between the contractors risk control 
representatives and the owners risk control representative.  
3. Increase the level or risk control awareness or contractor personnel. 
4. Reduce the risks inherent to a project of this magnitude through education and 
recognition of risk free behaviors. 
5. Develop and maintain a network of contractor risk control professionals who are 
committed to collectively work towards improving risk control. 
6. Maintain a work environment whereas the workforce will not tolerate risk adverse 
conditions or behaviors. 
7. Continue to promote the pre-work meeting per shift, with the expectations that if 
risk control is integrated into the discussion on production the level or risk control 
will increase. 
8. Provide the contractor risk control representatives with the necessary support to 
increase the quality of their time onsite while supporting their craftspeople and 
assisting with the site wide observation program.  
9. Improve the quality of communication between the contractor risk control 
representative and the owners risk control representatives during accelerated 
construction schedules of this magnitude. 
10. Maintain the system for recording number of incidents, i.e. lost time, first aid 
cases and near hits. This information subsequently is used to assist in the future 
planning for improvement. Also, from a risk control standpoint, follow the 
projects loss tabs for future reference in controlling exposures on similar jobsites.  
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11. Continue to improve the risk control efforts during confined space entry 
operations. 
12. Continue to improve the safety effort during hot work operations. 
13. Improve the overall fire safety awareness level. 
14. Increase the awareness of the fall hazards inherent to accelerated construction 
schedules. 
Contractor Orientation: 
 The contractor orientation program should include the owners risk control 
representatives going over the exposures that are involved in their process and the 
hazards associated with tampering or coming in contact with these exposures. Also, the 
owners risk control representative will go over the emergency evacuation plan that is set 
up by their company in case of such incidents.  The orientation should be long enough to 
cover and inform the craftsperson of the exposures on the jobsite. A minimum of an hour 
should be set a side for contractor orientation. Following the contractor orientation, a test 
is to follow to show retention of information. To properly manage risks, a high tolerance 
of test scores should only be accepted. For example, if the person gets three or more 
wrong on a test, that person goes through an even more extensive orientation with a test 
to follow. Finally, the groups going through orientation should be medium in size so 
more interaction can be given to specific questions (Miner, 2000). 
Contractor Risk Control Representatives:  
 The focus of this part of the plan is to unite all contractors as one relative to risk 
control during the job (Miner, 2000). There are several components to this part:    
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1. Each contractor will be asked to supply a risk control representative to 
participate. The details and requirements of this plan will be presented to them 
at a specific meeting. 
2. Risk control representatives will be asked to submit their company written 
risk control program to be reviewed and kept onsite. Additionally, a copy of 
their MSDS book will be kept on site. 
3. Each risk control representative will be asked to perform a site audit to 
include support of their employees and provide observations of the entire site. 
The report will provide documentation of employee work behavior even 
though a particular companies risk control representative is not on site. 
4. There will be a large map of the site in the orientation trailer. The site will be 
subdivided in to different zones; in the orientation trailer each zone will have 
its own clipboard and the latest audit that was performed. 
5. A daily meeting for all risk control representatives will be held. The purpose 
is to bring any concerns to the groups.   
6. Each contractor risk control representatives will receive the following forms. 
(Appendix A): 
• Pre-work meeting form (Tool Box Meeting). 
• Individual company audit form. 
• Site coverage schedule form. 
• Confined space audit form. 
• Hot work audit form. 
• Fall exposure audit form. 
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• Site audit project form. 
Interface between Contractor and Owner: 
 The main focus of this section is to continue the relationship between the 
contractor risk control representatives and the owners risk control representatives. It is 
critical that both parties are in continuous contact with each other in order to keep the risk 
control efforts moving forward. The plan is to schedule a meeting prior to the start of the 
job. The two parties will get together and discuss the mutual and unique problems that are 
associated with a project of the magnitude. After the job begins, there will be meetings 
scheduled. Observed problems will be discussed and solutions developed. The orientation 
trailer will be the location of these meetings since all of the documentation from the site 
audits will be on file (Miner, 2000). 
Contractor Risk Control Evaluation: 
 It is necessary to implement an evaluation mechanism to separate the collective 
efforts of the contractors into individual profiles is to highlight positive accomplishments 
and address areas where there is opportunity for improvement for each contractor (Miner, 
2000). The following criteria should be used to create the profiles: 
1. Cooperation before and during the job. Each contractor should be asked to 
submit a copy of their risk control program and a copy of their MSDS book. A 
record of the contractors who submit these documents will be kept and 
included in a final review. There will be several meetings scheduled during 
the job, and attendance will be taken. Each risk control representative will be 
asked to commit to specific times they will be onsite. This will be monitored 
and included in the review process. 
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2. The contractor risk control representatives are required to participate in the 
zone wide audit and observation program as well as audits of their own 
personnel. They are to file written documentation of these audits. The 
information will be separated by contractor and then utilized in the evaluation 
process. The format of the written documentation should be standardized and 
simplified to increase the efficiency of this process. 
3. The contractors shall be required to submit documentation on any incidents 
resulting in injury requiring either first aid or a clinical/hospital visit. The 
number of injuries will be separated by lost time, first aid, and 
clinical/hospital cases. Also, all frequency and severity cases for workers 
compensation cases, following an incident while performing work on the site.   
They will be compared to the number of hours worked to generate a rate. The 
overall purpose of this review is to identify areas needing improvements. 
Collectively, the contractor and owner can develop goals and strategies, 
review available resources and develop plans for improvement for future 
jobsites. 
4. Finally, Post job meetings between owner and contractors. 
What does this mean for the contractor? For the purpose of risk control to become 
useful, the contractor and sub-contractors unwilling to divulge the required 
information will unlikely help in reducing and controlling the exposures on the 
jobsite. Each company’s information that is understated or overcompensated may 
create errors within the management system that would lead to uncontrollable 
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exposures. Contractor involvement to control these exposures should be a priority for 
every contractor who has employees on site.   
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Chapter 5 
 
Conclusions and Recommendations 
 
Introduction 
 
The purpose of this study was to identify and examine current risk control 
systems of contractors on expedited construction sites owned by producers of 
semiconductors. This analysis was compared to current best practices in construction risk 
control in the nation. 
The goals of this paper were to address the following issues: 
• Analyze a risk control system components that ensure a minimization in loss of 
profits and revenues by completing the project within the specified contract dates. 
• Illustrate a risk control system that can be utilized to reduce the exposures on a 
construction projects with an accelerated schedule. 
Conclusions 
 
1. The first goal showed pre-job planning to be critical for accelerated construction 
schedules. The owner and contractor need to identify exposures on a jobsite and eliminate 
those exposures before the project begins. The evaluation and identification of these 
exposures should be during the pre-job evaluations. 
 2. The second goal demonstrated by using a plan (M.A.R.C. Plan) to make sure that 
the exposures were addressed before the job started allowed the contractor and owner to 
control the exposures until the completion of the project. 
Recommendations 
 
 In order for this plan to become effective the following considerations need to be 
addressed: 
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• Continue to collect data for future planning to improve the efficiency of the 
orientation process.  
• Continue to improve relationships between the contractors risk control 
representatives and the owners risk control representative.  
• Increase the level or risk control awareness or contractor personnel. 
• Reduce the risks inherent to a project of this magnitude through education and 
recognition of risk free behaviors. 
• Develop and maintain a network of contractor risk control professionals who 
are committed to collectively work towards improving risk control. 
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Appendix A 
 
Project Risk Control Forms 
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 Tool Box Meeting Documentation Form 
 
 Company Name: ___________________________________ 
 
 Crafts Involved:  ___________________________________ 
 
 Number Present: ____________ 
 
 Project and Location: ________________________________ 
 
 Brief description of work being performed: 
 
 
 
 
 Tool Box Meeting Topic: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Signature of meeting leader: ____________________________________ 
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 Name 
 
 Compa
 
 Date: _
 
 
 
 Task
 
Hotwo
 
 
 Elevat
 
 
 Crane 
 
 
 Excava
 
 
 Paintin
 
 
 Demol
 
 
 Confin
 
 
 Electri
 
 
 Riggin
 
 
 Other:
 
 
 Contractor Self-Audit Form 
of Auditor: ________________________________________ 
ny Name: _________________________________________ 
_______________ 
       Controls in Place 
rk: 
ed Work: 
Work: 
tion: 
g: 
ition: 
e Space Work: 
cal Panel Work: 
g: 
 ___________ 41
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Audit Coverage Frequency Worksheet
 
 
Number of Employees Hours Worked Coverage Required/ Week
   
1-10 40-400 2 Audits - one per shift if working around the clock. 
   
11-21 440-840 
3 Audits - (2) day and (1) 
night if working around 
the clock. 
   
22-32 880-1200 
4 Audits - (2) day and (2) 
night if working around 
the clock. 
   
33-65 1320-2600 
5 Audits - (3) day and (2) 
night if working around 
the clock. 
   
66-100+ 2640-4000 
6 Audits - (3) day and (3) 
night if working around 
the clock. 
   
 
 Note: Each audit should take a maximum of three hours. 
 
 
d.   
Note: Each time the risk control representative comes onsite they should check in at 
the orientation trailer. This will allow them to be contacted if their assistance is 
required. 
 
Note: Each time the risk control representative comes onsite they should check the 
daily audit clipboard to review any audits that may relate to their company 
orientation. 
 
Note: Each time the contractor risk control representative completes an audit, they 
should come back to the orientation trailer to complete their report and to discuss 
any significant problems they have observe
 Confine Space Audit 
 
Permit in Place? 
 
Comments: 
 
 
 
 
Yes No 
Air quality check completed? 
Comments: 
 
 
 
 
Yes No 
Hole watch in place? 
 
Comments: 
 
 
 
 
 
Yes No 
PPE being used? 
 
Comments: 
 
 
 
 
 
Yes No 
Hole watch know duties? 
 
Comments 
 
 
 
 
Yes No 
 
Audit Completed by: ____________________________Date: _______________Shift:__________ 
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Permit in Place? 
 
Comments: 
 
 
 
 
Area cleanup compl
 
Comments 
 
 
 
 
 
Fire watch in place?
 
Comments: 
 
 
 
 
Fire extinguisher pre
 
Comments: 
 
 
 
 
Fire watch knows du
 
Comments: 
 
 
 
 
 
Audit completed by: 
 Hot Work Audit 
Yes No 
eted? Yes No 
 Yes No 
sent? Yes No 
ties? Yes No 
____________________________Date: _____________Shift:  
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Fall Exposure Audit Form 
 
 
 
Date: _____________________  Shift:______________________ 
 
Location of work situations with fall exposures: 
 
 
 
 
 
 
 
Can the exposure to fall be eliminated?   YES  NO 
 
Are the workers protected by handrails?   YES  NO 
 
Are the workers protected by fall arrest equipment?  YES  NO 
 
Are the workers protected by nets:    YES  NO 
 
Are the anchor points adequate:    YES  NO 
 
 
 
Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Audit Completed by: ____________________Company 
Name:  
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Site Audit Form 
 
 
Company Name: _________________________  Date: _________________ 
 
 
 Name of Auditor: ________________________  Shift: _________________ 
 
  
 Time Audit Starts: ________________________ 
 
 Observations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Recommendations: 
 
 
 
 
 
 
 
 
 
Signature of Auditor: ________________________________     
Time Ended:________________  
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